In 2013, we undertook research in a New Zealand University to gain insights into students' understandings of informal learning, its connection to formal learning and how they engaged in informal learning using digital and mobile technologies. A total of 765 students (postgraduate, undergraduate and first-year students) completed a questionnaire. Follow-up interviews were conducted with 30 of these students. A total of 90% of the questionnaire participants undertook informal learning to support their formal learning or for their personal development. The undergraduate and first-year interview participants reported that they primarily engaged in informal learning to support their formal coursework. However, the postgraduate participants made arbitrary links between their informal learning and formal learning. The three groups of participants used the same digital technologies to engage in informal learning, including laptops, desktop computers and mobile phones, while the dominant means of conducting informal learning was accessing the Internet and using online tools such as Google and Wikipedia. Fewer students used social networking sites (such as Facebook or Twitter) or mobile digital technologies (such as iPads and tablets) for informal learning.
Introduction
People learn informally through a variety of means. Since the 1990s, the increasing availability of digital and mobile technologies has meant that we now have unlimited access to information, which in turn creates many learning opportunities (Mills, Knezek, & Khaddage, 2014) . These learning opportunities have the potential to change the nature of learning and also how informal learning can be undertaken to support formal studies (Hall, 2009) . These networking opportunities can also facilitate more interactive and collaborative learning opportunities, which are drastically different from the informal learning that occurs through more traditional means such as reading books or watching television.
Formal learning and informal learning have traditionally been viewed as two distinct forms of learning, distinguished on the basis of learning content, and by where, when and how learning occurs. For instance, formal learning is associated with a formal course and often leads to a qualification, whereas informal learning is traditionally defined as interest driven and occurring incidentally (Dabbagh & Kitsantas, 2012; Hall, 2009) . Further, formal learning occurs in an educational institution (such as a university) during official course time, while informal learning is often done in one's own time, in settings such as one's home or flat, or through participation in various social/sports groups (Dabbagh & Kitsantas, 2012; Hall, 2009; Sefton-Green, 2004 ). Formal learning is usually guided by a teacher, whereas informal learning is primarily self-directed and learner-centred (Bousted et al., 2011; Lai, Khaddage, & Knezek, 2013) . As a consequence of the increasing popularity of digital and mobile technologies such a distinction between informal and formal learning may now be considered irrelevant (Hall, 2009) . For example, students can do formal work outside of university on their mobile devices or can undertake informal learning at university using their mobile devices.
Furthermore, Barron (2006) and Cross (2007) have both argued that formal and informal learning are two points on a continuum, rather than two opposing categories. In this paper, we also conceptualise formal and informal learning as two points on a "continuum of learning" (Cross, 2007, p. 16) . We also perceive that the degree in which learning can be considered formal or informal is dependent on the extent that the learners can control their learning process (Furlong & Davies, 2012) . For instance, learning can be considered informal if learners choose the content and when and where they learn and whom they learn with. If students undertake informal learning to support their coursework, we still consider this as informal, as long as they can exercise agency in their learning and their learning is not prescribed coursework.
Why study informal learning?
There are several reasons why the study of informal learning practices is important. Many people spend considerable time surfing the Internet for information. For instance, Livingstone (2009) compares the results of two Canadian national studies (undertaken in 1998 and 2004) , which focused on adults' education levels and their patterns of informal learning. He found that on average participants (he does not list the number) aged 18-24 spent 17 hours per week on informal learning tasks relating to their interests. Nowadays, many people also engage in social networking communication with their peers using Web 2.0 applications such as Facebook or Twitter, which have considerable learning potential (Song & Lee, 2014) . However, little is known about whether people use online networking to connect informal and formal learning.
Digital and mobile technologies provide informal learning opportunities to many people (Khaddage et al., 2015; Mills et al., 2014) . For example, Bonk (2012) lists over 300 informal learning websites that can be used to augment formal learning. Although Web 2.0 applications and mobile technologies are being used to support learning in schools (e.g., Clough, Jones, McAndrew, & Scanlon, 2009; Song & Lee, 2014 ) and higher education settings (e.g., Dabbagh & Kitsantis, 2012; Lai & Hong, 2014) , many teachers still consider informal learning as unrelated to the formal curriculum. A better understanding of students' informal learning practices may enable teachers to build connections between the two forms of learning.
However, bridging formal and informal learning through incorporating Web 2.0 tools in educational settings as well as using social networking sites for informal learning is not straightforward. Students may not want to use these technologies in their formal learning because they want to distinguish between their home and school/university lives (see Crook, 2012; Selwyn, 2011 . For example, in an Educause survey of 10,000 undergraduate students in the United States, Dahlstrom, Walker, and Dziuban (2013) found that 75% of the participants reported owning a smartphone, but 60% also said they wanted to keep their private and academic lives separate.
In a study of the mobile-learning literacy of South African university students, all 18 participants stated that mobile literacy is necessary for educational success and employment (Bosman & Strydom, 2016) . They also said that as most tertiary students own a mobile device they can easily operate them. However, currently, we have little information on how mobile devices can be used to bridge or synthesize informal and formal learning (Khaddage et al., 2015; Lai et al., 2013) . One possible reason for this is the lack of communication between researchers working in the fields of informal and formal learning, which in turn means that information on informal learning cannot easily be "translated into formats that can be employed within school [and tertiary educational] settings" (Bull et al., 2008, p. 103) . Further research is needed to gather information on students' understandings of the learning opportunities afforded by digital and mobile devices and whether they take up these opportunities.
The study
In 2013, we conducted a study in a research-intensive New Zealand university, which aimed to gather information on how students understood informal learning, the relationship between formal (in face-toface lectures or tutorials) and informal learning and how the students used digital and mobile technologies to support their informal learning. We also aimed to explore if there were any differences in the understandings of recent high school graduates who completed high school in 2012 and were embarking on their first-year of university (FY), undergraduates (who may have been first-year students but did not come directly to university from high school) (UG) and postgraduate students (PG) who participated in the study. The purpose of this research was to develop understanding of how formal and informal learning can be connected and to provide insights on how pedagogical practices can be designed to bridge these two forms of learning. The following research questions guided the study:
(1) How do students understand the nature of informal learning and perceive its relationship with formal learning? (2) How do students engage in informal learning and what methods do they use? (3) What digital and mobile technologies do students use to support informal learning?
Methodology
Qualitative and quantitative methods of data collection were employed in the study. A quantitative paperbased questionnaire was developed, which included questions relating to digital learner characteristics identified by Bullen, Morgan, and Qayyum (2011) . The statistical package SPSS was used to aid data analysis. In order to gain more detailed information on the participants' understanding of informal learning and the relationship between informal learning and formal learning, semi-structured interviews were conducted with 30 questionnaire participants who volunteered to be interviewed. The interview schedule contained questions adapted from Rohs's (2008) research on informal learning and related to how the participants understood informal learning and the relationship between informal learning and their formal courses. An inductive analysis of the interview data was undertaken using a version of the constant comparative method of data analysis (Maykut & Morehouse, 1994) . Themes were identified in the data, and NVivo was used for coding excerpts that reflected these themes (Maykut & Morehouse, 1994) . However, the research questions and prior reading in the field also influenced the thematic analysis.
Ethics approval was obtained from the relevant Ethics Committee in 2012. In the first academic semester of 2013, six postgraduate students were employed to approach students (from the four academic disciplines at the university, humanities, health sciences, science and commerce) while they waited in line for course approval, where they asked them if they would like to fill in the questionnaire. Course approval is a procedure where lecturers ensure that students have enrolled for the correct courses in an undergraduate degree and that students have no timetable clashes. Postgraduate course enrolment is primarily done online, however; and therefore, all the postgraduate student offices in the university were visited. Postgraduate students were personally invited to complete the questionnaire. On the questionnaire respondents were also invited to participate in a follow-up interview (either by telephone or face-to-face).
A total of 813 students completed the questionnaire, but due to incomplete or non-valid responses only 768 questionnaires were included in the final analysis. Of the 768 students who completed the questionnaires, 240 were first-year students, 415 were undergraduate students and 113 were postgraduate students. Of the 30 student interview participants, six were first-year students, 12 were undergraduate students and 12 were postgraduate students. Both the questionnaire and interview samples were convenience samples.
It should be explained that New Zealand has a relatively high rate of tertiary participation, with approximately 55% of young people (aged 25 to 34 years) graduating from a tertiary institution in 2013 (Organisation for Economic Co-operation and Development, n.d.). As a consequence of numerous neoliberal reforms implemented during the 1990s and following decades, New Zealand also has a user-pays tertiary education sector (Small, 2009) . Student loans were introduced in the 1990s, and tertiary fees increased significantly during this decade based on the notion that people act to maximize their selfinterest and education increases one's life chances (Humpage, 2015) . All students can apply for a student loan to cover their course-related costs (maximum of $1000 annually) and tertiary fees; however, this money must be repaid post-graduation. Students with parents whose income is below the threshold can also apply for a student allowance, which pays daily living costs and does not have to be repaid after graduation. Students whose parents earn above the threshold can apply for living costs, which have to be repaid post-graduation (Ministry of Social Development, n.d.).
Findings Participants' understandings of informal learning
Based on the definition of informal leaning we used in the study (as explained previously), the overwhelming majority (90%) of the questionnaire participants reported that they had engaged in informal learning activities in the previous year. The majority (72%) also undertook informal learning to enhance their formal studies and for their personal development. However, 6% stated that they only engaged in informal learning to enhance their formal learning, while 22% reported that they undertook informal learning solely for their personal development. Chi-square tests were conducted to investigate if there were any group differences and none were found.
When the interview participants were asked for their understandings of informal learning, the majority (28 from 30) drew on traditional definitions of informal learning. For instance, they stated that informal learning occurred outside a formal educational setting in spaces like libraries, their home or flat, as well as through talking with friends and searching the Internet. All of the interview participants drew on traditional definitions of informal learning. For instance, informal learning was something they said that they did in their own "private time" (PG3), or "off your own back in your own time" (UG6). The majority of interview participants (28 from 30) also stated that informal learning is self-directed, motivated by personal interests and done independently without the guidance of a teacher/lecturer. For example, PG10 commented that informal learning was what "I do everyday to learn things for my own purposes … it could be something like just self-learning … in my own way with my own timing, and my own resources".
While 28 interview participants considered informal learning as self-directed, there were differences between the three groups of participants. The majority of postgraduate participants (11 from 12) made a distinction between informal learning and formal studies since they were undertaken for different purposes. For example, PG 10 said:
Informal learning has to do with learning for life, and the formal one I see more as … you learn in order to you know get a job later … but informal learning is more aligned with that free part of yourself that you learn about the things that you want.
One postgraduate student did link informal learning with her formal coursework, however, stating that informal learning consisted of "group work or assignments or PowerPoint slides or something" (PG6). The other 11 postgraduate students reported informal learning was primarily done for "personal interest" (PG10) and was not "something you learn in order to get a job" (PG1). They also stated that informal learning happens incidentally; for instance, informal learning "happens as a matter of course in the things that you do and the life that you live" (PG8). When asked for examples of the informal learning undertaken in their own lives, PG3 said, "I like to look into cooking books for example, about cheese making … I look something up for gardening or we renovated the house, renovating techniques or something … not as a project as such, just more learning".
All of the postgraduate participants (with the exception of PG6) made comments suggesting that informal learning was useful for supporting formal learning in an abstract manner. They also explained that informal learning related to real-life situations and was done for the purpose of self-improvement or for interest. The link between informal learning and their formal coursework did not emerge as a dominant theme in the postgraduate participants' accounts.
The 12 undergraduate participants were asked whether they thought their informal learning augmented their formal coursework. Although one undergraduate student (UG6) did distinguish informal learning from formal learning, the remaining 11 made similar comments that linked informal learning to their formal learning and also explained that it was something they did for personal interest. For instance:
I mean even if it doesn't explicitly connect to something you're learning about through formal education … just the idea of being interested in learning for the sake of finding something out definitely sort of bodes well for being able to learn something in a formal setting. (UG1) UG7 gave an example of how informal learning was used to augment his formal education: I did Statistics, which I've always had a mental block of mathematics of any sort, so I remember last year Googling different statistical equations, and methods, and principles that I was getting in the lecture that I wasn't grasping properly … so that added to my ability to understand the information I was being given.
At the same time, he also reported how people engaged in everyday informal learning for their own personal development:
Well I think we learn something everyday in smaller ways, if you're talking about a specific interest, if someone has a specific interest in learning something, that's not something that would happen everyday, but that you know we learn small pieces of information everyday. (UG7)
The first-year participants considered informal learning as more flexible than their formal coursework, and also stated that it was not a requirement of formal studies. Nevertheless, five of the six participants reported that they engaged in informal learning with the direct intention of augmenting their formal education. For instance, FY5 said that informal learning "is something you do of your own free will and it's a choice that you do to supplement your [formal] learning". In other words, even though the first-year students felt that they had control over their informal learning, it was still tied to their formal learning experiences. For instance, FY3 said he did informal learning "to supplement things I'm learning at university, or I used to when I was at school". When asked why he did informal learning FY4 explained that "Formal education is pretty much in class and then the informal learning would be sort of … outside so you still part of that formal environment using the same teacher but sort of in your own time it's a bit extra". And he gave an example:
The last year of high school, I found physics quite difficult so we'd get in groups 'cause a lot of people in the class struggled, and so we all got together and just sort of solidified everything and made sure we understood it. We had one person in the group who really did understand it and so we could just ask them for help.
Although the interview participants drew on traditional understandings of informal learning being undertaken in one's free time, driven by interest and occurring incidentally, there were significant differences in the way the three groups connected informal learning to their formal learning. The majority of postgraduate students (11 from 12) connected informal learning to their formal coursework in an abstract manner, while the majority of undergraduate (11 from 12) and first-year students (five from six) made direct links between informal learning and their formal coursework.
The relationship between formal and informal learning
Although most interview participants (25) made comments that highlighted how they had a pragmatic view of how informal learning related to their formal studies, that is as supporting their coursework, five participants' commented how they saw informal and formal learning as interconnected and inseparable. I think they go together … the subject matter of most formal learning is part of our everyday experience, so you can find it in informal settings, as well as it's just sort of a broadening or more adding to the knowledge that you have, and I think that informal learning plays a decent role in that. (UG7) Two interview participants also made comments highlighting how they saw the relationship between formal and informal learning as complementary, which supports Greenhow and Robelia's (2009) assertion. These participants stated that what was learned formally could motivate informal learning outside a formal institution. For example:
I think the formal learning, well personally gives me a bit of a drive to go out and find more, not only that the informal learning would be more reason to turn up to the formal … they sort of push each other up higher in terms of importance. (UG5) It should also be noted, however, that two interview participants stated that it was difficult to make a distinction between formal and informal learning because it is "very hard to tease out what is informal and what is formal learning" (PG7). PG8 also said that making a distinction between informal and formal learning might reinforce the general understanding that "real" learning only occurs in formal institutions.
How did participants engage in informal learning?
The second research question was: how do students go about informal learning and what methods do they use? The most popular informal learning methods participants used both for undertaking informal learning for personal development and to support their studies was through searching the Internet, conversing with friends and reading books (see Table 1 ). No significant differences were found between the participant groups. However, there were significant differences among the three groups in the other methods the participants reported using for informal learning. These included listening to experts, reading newspapers and magazines, watching television or talking to family members. When post hoc pairwise comparisons were conducted using Bonferroni-adjusted critical P value of .0167, the overall chi-square significant results primarily came from differences between the first-year group and the other two groups (see Tables 2 &  3 ). The Bonferroni correction was used to adjust the p value so as to reduce the chance of incorrectly rejecting a null hypothesis when multiple pairwise comparisons were conducted (see McDonald, 2014 , for a further explanation of the Bonferroni correction). Proportionally more of the first-year students used social media for their personal development compared to the other two groups, and they used informal learning to enhance their formal studies through talking with family members. More postgraduate students reported that they used seminars and conferences as a source of informal learning to augment their formal studies than the other two groups. It should be noted, however, that the effect sizes were small (Ø < .3). Table 3 also shows no significant differences between the undergraduate and postgraduate students in the methods they used for undertaking informal learning for their personal development. The interview accounts of how participants went about informal learning were consistent with those of the questionnaire participants. All the interview participants stated that the Internet was the tool they used most often for informal learning. However, 27 of the 30 participants also reported using more traditional tools, such as talking to people, reading books, going to the library, listening to the radio and watching television and documentaries. For instance, PG2 reported that he listened to radio broadcasts in te Reo to learn Māori language, while PG8 also engaged in informal learning through interacting with Māori people.
I've had things passed on through conversations and through going for a walk, or making a meal or sharing a meal or having a conversation while we gather some kai [Māori word for food] to have a feed, so there's been all sorts of depths of knowledge and information passed on through trust that I would have expected, and well it's relevant to my research.
Three postgraduate students said that they undertook informal learning through having conversations with friends, classmates and other postgraduate students, which helped them with their formal research. For instance:
For post-grads … we constantly knock on each other's doors and go "can you help with this", it's basically … to learn from others, you have to be open to that learning process as part of being a post-grad and part of being in a community of post-grads. (PG1)
Watching television shows and documentaries was also a means through which five interview participants engaged in informal learning. For instance, "I used to watch a lot of documentaries on like lots of things like biology, and certain things would connect over like certain facts about cells, or I learned about protein synthesis in year 11 or something like that". (FY2)
Using digital and mobile technologies for informal learning
The final research question focused on gaining information on which digital and mobile technologies the participants used to support their informal learning. Firstly, however, the questionnaire participants were asked to rate a number of statements on a Likert-type scale, which would provide information on their digital learning characteristics. Their responses were then compared across the three participant groups.
An instrument to measure digital learner characteristics was developed by Bullen et al. (2011) , which has been used in a previous study by the first author (see Lai & Hong, 2014) . In this study, however, we use ten items from Bullen et al.'s (2011) instrument and 13 additional items developed by the authors so as to improve content validity of the instrument. A reliability index was computed, and the Cronbach's alpha was .714, highlighting how the items in the instrument had adequate internal consistency (Nunnally & Bernstein, 1994) . This instrument has ten dimensions: digital literacy, connectedness, multitasking, experiential learning, social, structure and goal-orientedness, community mindedness, need for immediacy, preference for visual information, and critical thinking; responses were solicited on a 4-point Likert-type scale (strongly agree to strongly disagree). This 4-point Likert scale was considered an ordinal scale (Jamieson, 2004) , and thus the Kruskal-Wallis' (1952) rank-based nonparametric test (which means, it does not assume a normal distribution of the data) was used (instead of ANOVA) to determine whether there were any differences among the three groups in these 23 items (see McDonald, 2014 , for a further definition of the Kruskal-Wallis test).
Using the Kruskal-Wallis test, it was found that there were significant differences among the three groups in ten items. Post hoc pairwise comparisons were conducted and the results are presented in Table 4 . Although there were significant differences between groups in several digital learner characteristics, it was found that based on Cohen (1988) , the effect sizes were small (r < 03.), showing that there were little practical differences among the three groups in terms of digital learner characteristics. We also wondered if the three groups of participants would use similar digital and mobile learning devices and applications in their informal learning. The questionnaire participants were given a list of digital devices and applications and were asked to indicate how often they had used them to support their informal learning on a 5-point Likert-type scale (almost always to never). A total of 89% of the participants reported that they almost always or often used laptop or notebook computers to facilitate their informal learning, while 48% stated they used desktop computers. Approximately half (52%) of the participants said they almost always or often used mobile phones, but only 19% reported using tablet computers (e.g., iPad) for informal learning. Google was the most utilised application, with 90% of the questionnaire participants stating they almost always and often used it for informal learning, which was followed by other websites (89%), emailing (65%), wikis (51%), Google Scholar (42%) and podcasts (18%). The most popular communication tool was texting (38%) and Skype (20%). Few participants tweeted (9%), blogged (13%) or participated in online discussion groups (12%), while the 3D online virtual world Second Life (6%) was the least used application the participants used to support informal learning.
Using the Kruskal-Wallis test, it was found that there were significant differences among the three groups in the use of all four digital and mobile devices, and pairwise comparisons showed that there were significant differences between most groups (see Table 5 ). However, the effect sizes were small (r equals or is less than .2), meaning that there were little practical significant differences between the groups in terms of the proportions of the participants using these devices. In terms of the four most popular applications used by the participants, no significant differences were found.
The interview participants also discussed the digital devices and applications they used to support their informal learning. They reported that Wikipedia was the most popular application used to search for information on the Internet (12 participants), which was followed closely by Google (11 participants). For instance, PG12 said, "I mean Wikipedia is always easy … for when we do research we look up atomic weight or anything like and that info, that's one place particular otherwise … you have to go to books". UG2 also said "When I'm reading I Google words that I don't know. I put them in a big list 'cause it takes a while to Google each individual one". Eight students also used YouTube as an information source. For instance, UG 11 said, "I'm trying to use informal learning to gain an inside into my formal learning and retrieving YouTube videos and things like that, which I find really helpful". Eight participants also used social networking sites as sources of informal learning. For instance, UG 11 commented, "If you're social networking … like that you can form socially to discuss things … so a simultaneous way, is in a way being with a whole lot of people who are interested in the same areas". 
Discussion and conclusion
The undergraduate and first-year interview participants framed the relationship between informal and formal learning as functional that is, they reported that they engaged in informal learning primarily to support their formal coursework. However, the postgraduate participants made arbitrary links between their informal learning and formal learning. For example, the postgraduate participants explained that they undertook informal learning for "time out" from formal study, rather than to enhance their formal coursework. Although we cannot be certain why this was the case we propose two possible explanations. Postgraduate students work independently and are responsible for guiding their own study with the support of a supervisor. By contrast, first-year and undergraduate students are taught prescribed content by their teachers. Consequently, the postgraduate students may have been less likely to link informal learning to their formal course of study because the two forms of learning are not as bounded as they are at the undergraduate level.
Furthermore, as undergraduate and first-year students are generally younger than postgraduate students, they are more likely to have grown up immersed in neo-liberal ideology. Although we did not collect information on the participants' ages, a number of the postgraduate interviewees discussed their previous careers and/or high school aged children. Consequently, the first-year and undergraduate students may have been more likely to report engaging in informal learning to support their formal learning because unlike postgraduate students, they may have been bought up inculcated in neo-liberal ideology, which ties educational success to a successful life path (Harris, 2004) .
Moreover, despite laptops being the most favoured digital technology used to search for information, which was followed by desktop computers, results of the questionnaire show that the majority of participants (average 82.1% across the three groups) preferred reading printed texts to reading from computer screens. Five of the 30 interview participants also reported that they preferred reading information from printed texts rather than from computer screens. Such results highlight that, despite the ubiquity of digital mobile device ownership, this does not necessarily mean students enjoy or prefer reading from computer screens to reading from printed texts. Furthermore, all groups reported that they facilitated their informal learning through more traditional means, such as conversing with peers, reading books, visiting libraries, watching television or documentaries and listening to the radio. This highlights how traditional means of obtaining information and learning have not been usurped by the increasing popularity of digital and mobile technologies. Therefore, we suggest that if university teachers are to incorporate mobile and digital devices in their formal courses, then they must do so in conjunction with more traditional methods of accessing information and learning, rather than prioritising one form of learning over another. In this way, teachers can cater for the diverse learning styles of students.
When it came to using social media in their informal learning, the first-year student questionnaire participants reported using these applications the most, while postgraduate students were more likely to engage in informal learning through attending seminars and lecturers than the other two participant groups (see Table 1 ). Interestingly, the majority of postgraduate questionnaire participants (65.8%) and undergraduate questionnaire participants (56.7%) reported that they preferred not to do group work as part of their formal coursework, while 59.3% of the first-year students preferred group work to independent work. Such results show that the group learning opportunities provided by social networking sites such as Facebook may not necessarily be welcomed by students themselves if introduced into formal coursework, which supports previous research findings (Dahlstrom et al., 2013; Selwyn, 2013) . Consequently, we suggest that lecturers should only introduce social networking sites into their courses for the purposes of grouping students or to allow students to share information amongst themselves, and not as part of the formal requirements of their courses.
Many participants' comments showed how they valued the self-directedness of their informal learning compared to the teacher directedness of their formal learning. The ability to learn independently is highly valued in a knowledge society, and therefore a pedagogical implication of this study is that lecturers should encourage students to engage in informal learning to augment their formal studies. In order to do so, however, lecturers need to increase their own understanding of the connection between formal and informal learning.
Although this study provides interesting findings regarding students' understandings of informal and formal learning and their usage of mobile digital technologies, the research has limitations. For instance, while the questionnaire sample was large, it was conducted at one university and it was a convenience sample. Proportionally there was also an overrepresentation of postgraduate interview participants. For these reasons, and because this article reports a case study of one New Zealand university, our findings cannot be generalised to other tertiary students or settings. To further develop the knowledge base of this field of study, more research is needed on tertiary students' informal learning and their use of digital and mobile technologies to support learning.
